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Summary 
This article is a brief introduction to the total solar eclipse Wed 14 November 2012 in north 
Queensland that will be seen in a narrow strip of land just 140 km wide in the vicinity of 
Cairns.  
 
 
Image of a total eclipse of the Sun taken in 1999. Note the red solar flares and the solar atmosphere beyond 
(image source:  http://en.wikipedia.org/wiki/Eclipse). 
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There has been a lot going on in the heavens above Australia this year. On June 6 we 
witnessed a very rare event known as the Transit of Venus, when Venus passes across the 
face of the Sun as seen from the Earth (http://eprints.qut.edu.au/50619/). On the 14 
November 2012, approximately between 6 and 8 am in the morning, the Moon will pass 
directly between north Queensland and the Sun. Even in the modern world, the magic of a 
solar eclipse draws people from all walks of life, including scientists, children and the general 
public.  
A partial eclipse will be visible over a large area of the South Pacific. However, total solar 
eclipses can only be observed from a relatively narrow strip on the surface of the Earth. On 
the 14 November the narrow strip, just 140 km wide, will pass across the north of Queensland 
in the vicinity of Cairns. About 50,000 people from Australia and overseas are expected to 
travel to north Queensland to view this event. In Brisbane, the eclipse will be partial as the 
Moon will not totally cover the Sun.  
Special care must be taken when looking at the Sun. It is not safe to look at the Sun for more 
than a fraction of the second with the naked eye. The Sun should be viewed using proper 
eclipse shades that greatly reduce the amount of sunlight entering the eye. Do NOT use 
ordinary sunglasses, with or without a telescope, as these do not proved enough protection. 
Using a telescope or binoculars to look at the Sun can cause instant blindness. Special filters 
must be attached to binoculars or a telescope to view the Sun safely. 
If you have proper eclipse shades whilst looking at the Sun on either side of the midpoint of 
the eclipse you will probably see some sunspots. The Sun is now entering a period of 
maximum sunspot activity known as solar max. This bodes well for viewing the 14 Nov 2012 
eclipse, as during solar max the surface of the sun is stormy and solar prominences, huge 
flames that erupt from the surface, are more likely to be visible around the edge of the Sun. 
Solar prominences  regularly reach heights of several hundred thousand km above the 
surface. The record is 800,000 km – a height equal to twice the distance between the Earth 
and Moon! 
Throughout history, of all astronomical events viewed from the Earth, total solar eclipses 
elicit the strongest emotional response within the human spirit.  What exactly is a solar 
eclipse and why do they happen? A solar eclipse occurs when the Moon passes directly in 
front of the Sun. This is a relatively rare event as the orbit of Moon is inclined at an angle to 
the plane of the Earth’s about the Sun. Each month, at new Moon, the Moon passes between 
the Earth and Sun, but most of the time the Moon passes above or below the Sun. Sometimes 
the Moon just touches the Sun, in which case a partial eclipse is seen.  
An amazing fact is that as seen from the surface of the Earth, the Moon is almost exactly the 
same size as the Sun. The Sun is 400 times further away from the Earth, but also 400 times 
the dimater. A simple way of understanding how an eclipse works is to hold one of your 
thumbs at arm’s length in front of your eye and ‘eclipse’ the face of someone a few meters 
away. Your thumb is much smaller than a face, but because your thumb is much closer it can 
cover a face.  
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Our Moon is unique in the solar system.  Total solar eclipses in which the moon exactly ‘fits’ 
the Sun can only be observed from the Earth.  The two inner planets, Mercury and Venus 
have no moon and Mars has two tiny moons, Phobos and Demos only a few km across. 
Jupiter has over 60 moons, but none of these are of the right size and distance from Jupiter to 
be an exact match to the Sun. Total solar eclipses can in fact be observed from Jupiter, but 
not in the same way as on the Earth. Jupiter has a sulphurous, volcanic moon called Io that 
orbits close to Jupiter.  Io often casts a shadow on the surface of Jupiter as seen in the Hubble 
Space Telescope photo below.  
 
An image of Io and Jupiter taken by the Hubble Space Telescope. The moon Io is seen at the top centre of the 
image and the black dot below and to the left is the shadow cast by Io onto the surface of Jupiter. If we were in 
the shadow of Io, Io would appear nearly five times larger than the Sun and so the Sun would be totally eclipsed. 
(Image source: http://www.spacetelescope.org/images/opo9630a/).  
 
However, Io is much bigger than Sun in the Jovian sky and so more than covers the Sun. A 
calculation shows that Io would appear nearly five times the diameter of the Sun as seen in 
the Jovian sky. 
The Moon does not orbit the Earth in a perfect circle. In fact it is not entirely correct to say 
that the Moon orbits the Earth as the both orbit a point between, known as the centre of mass 
or barycentre. However, since the Moon is about 80 times heavier than the Moon the 
barycentre actually lies much closer to the centre of the Earth than midway between the Earth 
and Moon.  
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The Moons’ orbit about the Earth is not a perfect circle but rather follows an oval path called 
an ellipse. This means that the distance between the Earth and Moon varies slightly 
throughout the month and therefore the apparent size of the Moon as seen from the Earth also 
varies. Total solar eclipses are more likely when the Moon is at the closest point in its orbit to 
the Earth. When the Moon is further away, an annular eclipse is more likely.  In an annular 
eclipse, the Sun forms a bright ring, or annulus, around the Moon. Technically an annular 
eclipse is a form of partial eclipse.  
You might have wondered why people go to such lengths to travel to the other side of the 
world to see a total solar eclipse – why not stay put and enjoy a partial eclipse? The reason is 
that total eclipses are far more spectacular than partial eclipses. The Sun is so bright (the 
midday Sun is about 500,000 times brighter than the full Moon) that even when a tiny area 
remains uncovered the Sun appears extremely bright. For example, if just 1% of the Sun of 
the Sun remains uncovered by the Moon, the disc of the Sun is 5,000 times brighter than the 
full Moon!  That’s a lot of full Moons, and even a full Moon can be bright. 
Although total solar eclipses are prized for their visual impact, they are also of scientific 
value. The exact coverage of the Sun by the Moon enables fine details in the solar 
atmosphere to be observed (as seen for example in the picture at the beginning of this article).  
In 1919, British astronomer Arthur Eddington photographed a total solar eclipse on the island 
of Principe in the Atlantic in order to obtain experimental evidence of Einstein’s theory of 
General Relativity published in 1915. Einstein realised that all objects distort the surrounding 
space. The Sun is by far the most massive object in the solar system and so distorts space the 
most. 
One way of getting an idea of distorted space is to imagine someone standing in the middle of 
a trampoline. The heavier the person, the more they sink into the trampoline. Space is like the 
canvas of the trampoline and the person the Sun. If you were to roll a ball across a trampoline 
with someone standing in the middle, the ball would follow a curved path rather than a 
straight path that would be obtained with no one on the trampoline. Because the Sun distorts 
the surrounding space, light follows a slightly curved path close to the Sun. The net effect is 
that the Stars close to the Sun appear to be in the wrong position compared to when the Sun is 
not there,  (i.e. six months later during the night).  
The technical term for the gravitational distortion of starlight is gravitational lensing. The 
Sun acts like a lens. Celestial orbs more massive than our Sun, for example galaxy clusters 
and black holes, distort space in an extreme fashion.  To get some idea of how gravitational 
lensing works, without recourse to complicated astrophysics, get hold of a wine glass and run 
it across a sheet of paper with a dot drawn on it – you will see that the dot becomes distorted 
into an arc when viewed close to the stem of the wine glass. When the dot is right under the 
stem of the wine glass you will see it spread out and form a ring. This is analogous to 
gravitational lensing. 
Records of solar eclipses on ancient clay tablets are useful for archaeologists and historians as 
it enables them to link historical dates to our own era.  This particular field of enquiry is 
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known as archaeoastronomy. It is possible to do this as the motion of the moons and planets 
in the solar system are very precise - like the hands of a very accurate clock. 
A group of scientists from the Institute for Future Environments1, Marco Fahmi, Michael 
Towsey and Jasson Wimmer have gone up to the Daintree region north of Cairns to 
investigate the effect of the solar eclipse on birds. They travelled to Cairns on the morning of 
Sunday 11 November 2012 to place sound recorders at inland and coastal sites to record the 
dawn chorus on the Monday and Tuesday mornings before the eclipse. The centre of 
operations will be Daintree Rainforest Observatory (http://www.jcu.edu.au/canopycrane/) run 
by James Cook University. I am scheduled to join the group on Tuesday afternoon. 
A very interesting aspect of a total solar eclipse is the fact that the sky goes from bright 
sunshine to twilight in just a few seconds rather than several minutes. Will the birds and other 
animals such as bats think they have experienced a very short day (since totality will occur 
only one hour after sunrise) and fly home to their nests? If they do, many animals won’t even 
reach their nests before experiencing a very rapid ‘dawn’ as totality ends. The IFE research 
group are interested to see if there is ‘second’ dawn chorus after the ‘second’ sunrise. 
An excellent computer program for seeing what the November 2012 eclipse is going to look 
like from any point on the Earth is Stellarium.  Stellarium can be downloaded for free from 
www.stellarium.org and can be run on a variety of computers. Use the compass and clock 
icons at the bottom left of the screen to set you location and the time of the eclipse and you 
can jump forwards or backwards in time to see the eclipse. 
                                                          
1 http://ph.qut.edu.au/guts/org_INSTITUTE_FOR_FUTURE_ENVIRONMENTS.html 
